Summary: This study was carried out to determine the distribution ol' eosinophil granulocytes and plasma cells in the jejunal mucosa (~f the dogs naturally inl'ected or not infected with intestinal parasites. /n addition

A t-Testfor independent groups showed that the eosinophil granulocyte count
Introduction
Eosinophil granulocytes are ceııs with numerous membranc-bound specific granulcs some of them having usuaııy electron-dense cristaııoid internum, crystaııoid cores, also called "central core". These specific granules contain Iysosomal enzymes as weıı as most of the cationic proteins unique to eosinophil granulocytes.
The cristaııoid corc of the granule, when present, composed of major basic protein (MBP), and the noncore matrix contains eosinophil cationic protein (ECP), eosinophil peroJi.idase and eosinophil-derived neurotoxin (l2, 31).
Eosinophil granulocytes defend against large, nonphagocytable organisms, most notably the multicellular helminthic parasites (6), fungal agents (20) and foreing proteins (4). One of the components of Iysosomal gramıles of eosinophil granulocytes, the MBP, is a potent cytotoxin for certain parasites (28 (6, 21, 36) . Although other ceııs can a!so kiıı such parasites, eosinophil granulocytes are particularly toxic to helminths for several reasons. First, the cationic proteins they deposite after binding to the surface of the parasite, especiaııy MBP and ECP are potent helminthotoxins
Eosinophil peroxidase gencrates hypohalous acids that also kill parasites.
Finaııy, eosinophil oxydatİve products also mediate helminthotoxicity (6, 45) . In many parasitic disease of intestine both plasma ceııs and eosinophil granulocytes are prominent (8, 34, 35, 46) . There is an interacıion between the se two cell types in opsonisation procedure of parasitic agents. Eosinophil granulocytes undergo exocytosis to expeıı their granular constituents when they come in close contact with an opsonised (antibody-and complement-coated) parasite (38) .
In an another study in which the same animals were used, we found that the number of mast ceııs were significantly higher in naturaııy infected dogs compared with uninfected dogs (13) . AIso, the aim of the present study was to identify the distribution of eosinophil granulocytes and plasma ceııs wilhin jejunal mucosa of the dogs naturaııy infected with intestİnal parasites. In addition, the toıal leukocyte and eosinophil granulocyte concentrations were also determined ın peripheral blood.
Materials and Methods
Animals
In this study, II mongrel dogs (6 females and 5 males) were used weighing 12-24 kg and age of i to 2,5. The dogs had been used in the other study (13) . The dogs were divided into two groups; the first group was determined as naturally infected with intestina! parasites (n = 7), and the second group showed no an aclual intestİnal parasitic infection (n = 4).
Surgery
Jejunal biopsi es were obtained from both groups by abdominal surgery. For this purpose the dogs were anesthesized with LO mglkg ketamin hydrochlonır (Kctanes, Alke) given intramuscularly. Jejunal biopsi es were removed and than, additiona! anesthesia was İnduced with 2 mglkg i.m. xylazin hidrochlonır (Rompun@, Bayer). Ampisilin trihydrat (5-ıo mglkg, Alfasilin IAbfar) was used for three days as antibiotİc to protect possible infections in post-operative period which was started at the day of operation.
Tissue processing and staining
Tissue samples were fixed in 1O~, neulral buffered formaline (NBF) for 24 hours, and than embedded in parafin. Serial 5 mm thick sections were cut with 30 mm intervals. The tİssue sections were stained with either Congo red for eosinophil granulocytes (17) or with methyl green pyronin for plasma ceııs (10).
The counting of ceııs in tissue sections
For counting the ceııs, the mucosa was diveded into "villus-cript" (VC) units. The number of eosinophils and plasma eeııs Iying between two gl and crypts and in the lamina propria of the viııus above were counted. The whole area comprised a ve unİt and was delimited basally by the muscularis mucosa (27). The eosinophils and plasma cells at three ve units (x400 magnification) werc counted for each section and five seperate slides were counted for each tissue block.
B100d sampling and determination of eoncentrations of leukoeytes and eosinophil granuloeytes
The blood samplcs were withdrawn from cach dog into the test tube with EDTA before anaesthesia, and eosinophil granulocytes and leukocyte counts were carried out within following 2 hours. Leukocyte counts were determined in improved Ncubauer hemocytometry with the standard technique using a solution ad modum Türk (44), and cosinophil granulocyte concentration was determincd in Fuchs-Rosenthal hemocytometry with a solution ad modum Pilot (32).
Statistical evaluation
The data were statistically evaluated by t-Test for unpaired groups using SPSS computer program (37) .
Results
In grup I, the dogs were naturally infected with intestinal parasites (Table I ).
The total white blood ccll and eosinophil granulocyte consentrations are seen in Table 2 .
The tissue sections were examined light microscopically. It was seen that eosinophil granulocytes and prccursors were located intensively in lamina propria of jejunal mucosa. especially within villus intestinales (Figure 1 ), in basal parts of crypts and in lamina subglandularis ( Figure  2) . Furthermore, eosinophil granulocytes were located also intraepithelially, especially in crypts and rarely at the base of the villus ( Figure 3A) . il was also observed that some eosinophil granulocytes were present within intestinal lumen ( Figure   3B ).
The pyroninophilic cells were identified in JeJunum, especially in viIlus intestinalis intensivcIy. But they were found also in crypts in a lesser extent (Figure 4) .
Eosinophil granulocytes and plasma cell counts per ve unit is given in Table 3 .
The statistical cvaiuatian of the data showed that the dirrerence of the mean values for eosinophil granuloeyte and ieukoeyte eoncentraLİons found in peripheral hlood were not statislicaIIy significant. AIso, the differcnce of plasma ecIl counts in Lİssues wcre not staLİsticaIly significanl. But the differcnce between mean tissue eosinophil granulocyte counts of dogs with parazites in feces and those showing no parazites were signilicant (p< O.05)(Tablc 3). Methyl green pyronin x ı220.
Şekil 4. ViIIus intestinalis'de plazma hücreleri (oklar). Methyl green pyronin x i 220. 
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Dİscussİon
The present study provides information about distribution of eosinophil granuloeyte and plasma ecııs within the jejunal mueosa of do gs with or without intestinal parasites.
There are relative little studies about the distribution of eosinophil granuloeytes and plasma eeııs in the body under physiologieal or physiopathologieal eonditions, and only a smaıı part of these studies were eoneemed with the distribution of thcse eeıı types within intestinal waıı (15, 22, 23, 40, 43) .
Experiments in the mıce (7, 11, 14, 41, 46) , rats (24, 25, 27, 29, 39), guinea pigs (16), turkeys (8) , sheep (19) and human (9) have shown that infeetions with helmints and protozoan parasites are assoeiated with pronouneed intestinal mastoeytosis, eosinophilia, plasmaeytosis and increased antibody produetion.
In this study a signifieantly higher intestinal eosinophil granulocyte population in dogs naturaııy infccted with intestinal parasites were determined. The eosinophil granuloeytes were observed intensively in lamina propria of jejunal mueosa, espeeiaııy within viııus intestinales, in basal parts of erypts and in lamina subglandularis. Furthermore, eosinophil granuloeytes were loeated intraepitheliaııy in erypts and rarely at the base of the yillus. It was alsa observed that same eosinophil granulocytes had been passed in intestinal lumcn. These findings are in aeeordanee with earlier studies stating that eosinophil granuloeytes in intestinal traet are loeated mainly in lamina propria (3, 5, 21) . Also, the inerease of the numbers of eosinophil granuloeytes in jejunum of parasitized do gs eonfirms the previous findings about response to parasitic agents of intestinal mueosa (14, 16, 34, 41, 42) .
In sheep infeeted with Trichostrongylus eolubriformis, increases in the populations of IgA-and IgG I-eontaining plasma ceııs in the lamina propria was identified (2). Morever, the distribution of plasma eeııs in intestinal mueosa with Toxaeara eanis and Aneylostoma eaninum infeeted dogs were also deseribed (26, 35) . Soh and Kim (35) suggested that more plasma eeııs oeeurred only in the viııi intestinales. In this study, the plasma eeııs were seen espeeiaııy in villus intestinales intensivcly, but they were found also in erypts in a lesser extent. However, the inerease of plasma eeııs in intestinal traet in respons to the intestinal parasites described by different authors (2, 35) was not supported by this study, than the plasma eeııs in jejunal mueosa of dogs with intestinal parasites did not differe signifieantly from those without parasites. But it is in good agreements with the results of Lloyd et al (26) who observed no changes in plasma ceıı numbers during infeetion with Toxaeara canis in puppies.
On the other site, the statisticaı cvaIuatian of the data showcd that the differenee of the me an values for eosinophil granuloeytes and leukoeytes of peripheral blood are not statistieaııy signifieant. These results alsa eonfirm the previous study results about leueoeyte formula and gastrointestinal parasites in goats (30 
